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Abstract (J Korean Assoc Oral Maxillofac Surg 2012;38:284-94)
Objectives: The anterior open bite with temporomandibular disorders (TMD) is one of the most challenging cases both orthodontically and surgically. 
We introduce an intermaxillary traction treatment for patients with anterior open bite and TMD using a skeletal anchorage system (SAS). 
Materials and Methods: This study was comprised of 52 patients with anterior open bite and TMD. A total of four mini-screws were inserted, 
two screws each into the maxilla and mandible, to obtain a class II pattern of elastic application with 120-200 g force. Adjunctive muscle relaxation 
treatments, such as splint therapy, medication, and botulinum toxin injection were applied during or before intermaxillary traction. At least one 
treatment among adjunctive muscle relaxation treatment, mentioned above, was applied to 96.2% of patients. We evaluated the clinical characteristics 
of patients, TMD symptom changes, amount of open bite improved. The degree of open bite improvement was compared between the open bite-
reduced group (21 patients) and not-reduced group (5 patients). 
Results: TMD symptoms (muscle/joint pain, joint sound, mouth opening) remained or improved in most patients, and worsened in about 10% of 
patients for each items. Anterior open bite was improved by a mean of 1.75 mm (P<0.01) during treatment. The open bite-reduced group exhibited 
a significant open bite improvement compared to the not-reduced group (P<0.05), with 37% of open bite improvement occurring during the first 3 
months of treatment. 
Conclusion: The intermaxillary traction technique using SAS is a valid modality for correction of anterior open bite and improvement of TMD 
symptoms. 
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drilling	prior	 to	 their	placement.	 In	general,	screws	were	
placed	between	the	canine	and	premolar	 in	 the	upper	 jaw	
and	between	 the	 first	and	second	premolars	 in	 the	 lower	
jaw.	However,	placement	sites	were	each	modified	slightly	














Regarding	 the	conditions	of	 the	patients	at	 the	 initial	
examination,	we	investigated	the	timing	of	open	bite	initiated	













by	analyzing	 their	 lateral	cephalometric	 radiographs.	We	
investigated	whether	or	not	there	was	any	change	in	the	shape	
of	the	condylar	head	based	on	their	panoramic	radiographs	
and	 lateral	 tomograms	by	classifying	detailed	 items	 into	












































2. Treatment protocol of intermaxillary traction
A	total	of	four	1.6×8	mm	screws	(Orlus;	Ortholution	Co.,	
Seoul,	Korea)	were	used	for	 the	respective	placement	of	
two	screws	in	 the	maxilla	(upper	 jaw)	and	 two	screws	in	































































Fig. 1. Open bite reduced group when forced on chin top. A. Not forced on chin top. B. Forced on chin top.
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change	 and	14	people	 (26.9%)	 showing	normal	 bone.	




superiorly	on	chin	 top	at	 initial	 examination,	except	22	
patient	who	lacked	records,	the	patient	groups	were	divided	
Fig. 2. Adjunctive treatment for muscle relaxation. (BTI: botulinum 
toxin A injection)
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Fig. 3. Symptom changes of temporomandibular disorders between 
before and after treatment of intermaxillary traction using skeletal 
anchorage system. (MMO: maximum mouth opening, Y: symptoms 
exist, N: symptoms not exist)
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traction	 treatment	 started.	As	 the	 treatment	progressed	
periodically	up	to	treatment	finished,	the	reduced	group	also	
showed	a	significantly	 large	open	bite	decrease	(P<0.05)	
compared	with	 the	not-reduced	group	 in	 the	cumulative	
statistics.(Tables	2,	3)





















Table 1. Amount of overbite gained (=open bite closed) by treatment period (mean±SD, n=26)
Treatment	period	(months) 3 6 9 12 Final	results P-value*
Amount	of	overbite	gained	(mm) 0.64±0.64 1.04±0.92 1.28±0.92 1.48±1.09 1.75±1.33 0.0017	
(SD:	standard	deviation)
*Statistical	analysis	by	repeated	measures	for	ANOVA.
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Fig. 4. Intraoral photographs during 
intermaxillary traction treatment using 
skeletal anchorage system. A. Start 
of traction. B. 3 months later. C. 9 
months later. D. 1 year 3 months later.
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mandibular disorders treated with intermaxillary 
traction using skeletal anchorage system. J Korean 
Assoc Oral Maxillofac Surg 2012
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correlated	with	 the	etiological	 factors	of	open	bite.	Note,	





Classification	of	 the	 timing	of	open	bite	 recognition	 is	
Table 2. Comparison of overbite gained (=open bite closed) 
between the “open bite reduced group” and “not reduced group” 
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Table 3. Comparison of overbite gained (=open bite closed) 
between the “open bite reduced group” and “not reduced group” 



























Hye-Sun Kim et al: Anterior open bite with temporomandibular disorders treated with 
intermaxillary traction using skeletal anchorage system. J Korean Assoc Oral Maxillofac 
Surg 2012
Fig. 5. A. Lateral cephalometric radio-
graphs. Left: pretreatment, middle: 
anterior open bite closed, right: the 
most posterior teeth extruded for 
occlusion seating. B. Superimposition 
of cephalometric tracings before (black 
line) and after (gray line) intermaxillary 
trac t ion treatment using skeletal 
anchorage system. Left: super imposed 
on sella-nasion plane at sella, middle: 
superimposed on palatal plane at ante-
rior nasal spine, right: super imposed on 
mandibular plane at menton.
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Assoc Oral Maxillofac Surg 2012























































resorption.	First,	 there	were	patients	 showing	only	 joint	
space	narrowing	together	with	an	anterior	open	bite	without	
any	morphological	change	in	their	condylar	heads	in	their	
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has	become	acutely	 required.	Regarding	 this	 in	 the	case	
of	 surgical	 treatment,	Aghabeigi	 et	 al.30	 reported	 that	
orthognathic	surgery	was	not	effective	 for	anterior	open	
bite	patients	with	TMD	but	was	found	to	lead	to	condylar	










































































































and	 improvement	 of	TMD	 in	 about	 90%	of	 our	 study	
patients.	In	addition,	when	anterior	and	superior	force	was	


















































































characteristics	of	 the	patients	prior	 to	 treatment,	but	 there	
were	 few	cases	wherein	a	control	group	was	established	







there	 is	a	need	 to	conduct	studies	on	 long-term	stability	
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